CLAIMS 

What is claimed is: 

1. A method for controlling congestion in a fibre channel network, the 
method comprising: 

5 determining that a plurality of frames buffered at a first switch in a fibre 

channel network are stalled, wherein the first switch is configured to buffer the 
plurality of frames until a second switch provides a second switch transmission credit 
to the first switch; and 

providing a reserve credit to the first switch, the reserve credit allowing 
10 transmission of one of the plurality of frames to the second switch, wherein 
transmission of one of the plurality of frames allows the first switch to release a 
transmission credit to the second switch. 

2. The method of claim 1, wherein the transmission credit is provided to 
the second switch, allowing the second switch to transmit a frame to the first switch, 

15 thereby releasing a loop lock-out. 

3. The method of claim 2, wherein loop lock-out results from a 
temporary routing loop in the fibre channel network. 

4. The method of claim 3, wherein loop lock-out results from a topology 
change triggering a temporary routing loop in the fibre channel network. 

20 5. The method of claim 1, wherein the first switch transmission credit is 

provided to a third switch, allowing the third switch to transmit a frame to the first 
switch, thereby releasing a loop lock-out. 

6. The method of claim 1, further comprising: 

providing a reserve credit to the second switch, the reserve credit allowing 
25 transmission transmission from the second switch to the first switch. 

7. The method of claim 1, further comprising: 

prior to detecting that the first plurality of frames are stalled, reducing that rate 
of traffic flow to the first switch. 

8. The method of claim 7, further comprising: 

30 wherein the rate of traffic flow to the first switch is reduced using edge 

quench and path quench packets. 

9. The method of claim 1, wherein polling of a first switch link is used to 
determine that the plurality of frames are stalled. 
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10. The method of claim 9, wherein polling of a first switch link is 
performed after at routing tables have converged. 

11. The method of claim 9, wherein polling is performed using reserve 
credit intervals. 

5 12. The method of claim 11, further comprising determining that the frame 

buffered remains stalled despite the release of the reserve credit. 

13. The method of claim 12, further comprising releasing an additional 
reserve credit at the first switch. 

14. The method of claim 12, further comprising dropping the plurality of 
10 frames buffered at the first switch. 

15. The method of claim 11, wherein polling of the first switch link is 
performed to determine that the plurality of frames remain stalled. 

16. The method of claim 15, wherein polling to determine that the 
plurality of frames remain stalled is performed using frame drop intervals. 

15 17. The method of claim 1, further comprising placing a credit back into 

reserve at the first fibre channel switch when it is determined that the plurality of 
frames are no longer stalled. 

18. A fibre channel switch in a fibre channel network, the switch 
comprising: 

20 a buffer at a first fibre channel switch in a fibre channel network, the buffer 

configured to hold a first plurality of frames until transmission credits are available to 

send the first plurality of frames; 

a processor configured to obtain a reserve credit, the reserve credit allowing 

transmission of one of the plurality of frames to a second switch, wherein 
25 transmission of one of the plurality of frames allows the first switch to release a 

transmission credit to the second switch. 

19. The fibre channel switch of claim 18, wherein the transmission credit 
is provided to the second switch, allowing the second switch to transmit a frame to 
the first switch, thereby releasing a loop lock-out. 

30 20. The fibre channel switch of claim 19, wherein loop lock-out results 

from a temporary routing loop in the fibre channel network. 
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21. The fibre channel switch of claim 20, wherein loop lock-out results 
from a topology change triggering a temporary routing loop in the fibre channel 
network. 

22. The fibre channel switch of claim 18, wherein the first switch 
5 transmission credit is provided to a third switch, allowing the third switch to transmit 

a frame to the first switch, thereby releasing a loop lock-out. 

23. The fibre channel switch of claim 18, further comprising: 
providing a reserve credit to the second switch, the reserve credit allowing 

transmission transmission from the second switch to the first switch. 
10 24. The fibre channel switch of claim 18, 

wherein the rate of traffic flow to the first switch is reduced prior to detecting 
that the first plurality of frames are stalled. 

25. The fibre channel switch of claim 24, further comprising: 

wherein the rate of traffic flow to the first switch is reduced using edge 
1 5 quench and path quench packets. 

26. A fibre channel switch, comprising: 

means for determining that a plurality of frames buffered at a first switch in a 

fibre channel network are stalled, wherein the first switch is configured to buffer the 

plurality of frames until a second switch provides a second switch transmission credit 
20 to the first switch; and 

means for obtaining a reserve credit to the first switch, the reserve credit 

allowing transmission of one of the plurality of frames to the second switch, wherein 

transmission of one of the plurality of frames allows the first switch to release a 

transmission credit to the second switch. 
25 27. The fibre channel switch of claim 26, wherein the transmission credit 

is provided to the second switch, allowing the second switch to transmit a frame to 

the first switch, thereby releasing a loop lock-out. 

28. The fibre channel switch of claim 27, wherein loop lock-out results 

from a temporary routing loop in the fibre channel network. 
30 29. The fibre channel switch of claim 28, wherein loop lock-out results 

from a topology change triggering a temporary routing loop in the fibre channel 

network. 

ANDIP03 6/GKK 22 



30. The fibre channel switch of claim 26, wherein the first switch 
transmission credit is provided to a third switch, allowing the third switch to transmit 
a frame to the first switch, thereby releasing a loop lock-out. 

3 1 . The fibre channel switch of claim 26, further comprising: 

5 means for providing a reserve credit to the second switch, the reserve credit 

allowing transmission transmission from the second switch to the first switch. 

32. The fibre channel switch of claim 26, further comprising: 

means for reducing that rate of traffic flow to the first switch prior to detecting 
that the first plurality of frames are stalled. 
10 33. The fibre channel switch of claim 32, further comprising: 

wherein the rate of traffic flow to the first switch is reduced using edge 
quench and path quench packets. 

34. The fibre channel switch of claim 26, wherein polling of a first switch 
link is used to determine that the plurality of frames are stalled. 
15 35. The fibre channel switch of claim 34, wherein polling of a first switch 

link is performed after at routing tables have converged. 

36. A computer readable medium, comprising: 

computer code for determining that a plurality of frames buffered at a first 
switch in a fibre channel network are stalled, wherein the first switch is configured to 
20 buffer the plurality of frames until a second switch provides a second switch 
transmission credit to the first switch; and 

computer code for obtaining a reserve credit to the first switch, the reserve 
credit allowing transmission of one of the plurality of frames to the second switch, 
wherein transmission of one of the plurality of frames allows the first switch to 
25 release a transmission credit to the second switch. 

37. The computer readable medium of claim 36, wherein the transmission 
credit is provided to the second switch, allowing the second switch to transmit a 
frame to the first switch, thereby releasing a loop lock-out. 
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